Residual activation events functional after irradiation of mouse splenic lymphocytes.
The radioresistance of lymphocytes increases after mitogenic stimulation, suggesting that a radiosensitive activation event contributes to the overall radiosensitivity of lymphocytes. We have sought to identify this activation event by determining the extent of activation of mitogen-stimulated lymphocytes previously exposed to growth-inhibiting doses of radiation. Mouse splenic lymphocytes were exposed to 0-15 Gy 137Cs radiation, and structural and functional damage were assayed. Although damage to cellular thiols and nonprotein thiols was modest, there was a significant loss of viability by 6 h as determined by uptake of propidium iodide (PI). Since cells did not die immediately after irradiation, the activation events which remained were evaluated. Growth-inhibiting doses of radiation left cells partially responsive to mitogen, in that cells were able to exit G0 phase, but they could progress no further into the cell cycle than G1a phase. It is important to note that assessment of viability by uptake of PI indicated substantial cell death after 15 Gy (45%, 6 h; 90%, 24 h); however, cell cycle analysis at 24 h indicated no significant decrease in progression from G0 to G1a phase. The LPS-stimulated response of B cells was more radiosensitive than the Con A-stimulated response of T cells. Further analysis of the Con A response indicated that production of interleukin-2 (IL-2) was unaffected, but expression of the IL-2 receptor was inhibited. Inhibition of poly-ADP-ribosylation and damage to lipids did not prevent the lack of mitogen responsiveness, since neither the ADP-ribose transferase inhibitor 3-aminobenzamide nor lipid radical scavengers had restorative effects on the mitogenic response. Nor was Con A-stimulated incorporation of [3H]thymidine restored with inhibitors of prostaglandin or leukotriene synthesis, suggesting that inhibition was due to direct effects on the Con A responders, and not indirect effects mediated by arachidonate metabolites. These results indicate that growth-inhibiting doses of radiation trigger the process in lymphocytes that culminates in apoptosis, yet leave the cells partially responsive to mitogenic stimuli.